added to the medium. It is incorporated into nucleic acids in place of guanine, but it prevents normal metabolism and the cells soon die. Mutant cells which lack this enzyme do not take up 8-AzG because they are able to synthesize guanine de novo from simple precursors (Brockman, 1969) . Therefore these mutant cells survive in a population treated with 8-AzG and each surviving cell can divide and ultimately produce one colony.
MATERIALS AND METHODS
Chinese hamster lung fibroblast cells of line V.79 were grown overnight in monolayer in modified 1-litre Roux bottles in Eagle's minimum essential medium with 10% foetal calf serum.
Exposure to anaesthetic agents
The cells in the bottles were exposed to humidified anaesthetic vapours for 1 h, at a flow rate of 1 litre/ min, using a carrier gas of either air and 5% carbon dioxide or 75% nitrous oxide with 20% oxygen and 5% carbon dioxide. Control bottles were gassed with air and 5% carbon dioxide. Anaesthetic vapours were monitored with a Riken refractometer or, in the case of halothane, with an ultraviolet analyser (Hook and Tucker). After 1 h of gassing the bottles were sealed and stored for a further 23 h at 37 °C. It had been demonstrated previously that no appreciable loss of halothane occurred during 24 h after sealing a modified Roux bottle with a Clearfit stopper. It had also been established that exposure to anaesthetic agents reduces the viability of cells in culture, as measured by their colony forming ability (CFA) (Sturrock, 1975) . Therefore it was necessary in each experiment to determine the number of cell colonies which would grow in the absence of treatment with AzG.
The cells were removed from the bottles with trypsin, counted, diluted and plated out into plastic Petri dishes ( fig. 1) . Some of the treated cells were seeded into 50-mm dishes (four dishes at 100 cells per dish) in order to find the percentage survival of colony forming ability (CFA) as described previously (Sturrock, 1975) . Other cells were plated into 90-mm dishes (10 dishes at 50 000 cells per dish), and 8-azaguanine to produce a final concentration of 20 (xg/ml was later added to these mutation dishes at a time when there had been an average of three cell divisions, as determined by inspection under the microscope. Similar groups of control dishes were set up for both survival and mutation, but using cells from a Roux bottle not exposed to anaesthetic agents. Populations of cultured cells nearly always contain a few natural mutant cells which are resistant to 8-AzG. Colonies from these natural mutants appear on the control plates. In the experiments described here the mean frequency of control mutant colonies was 13 per 10 6 surviving cells.
Calculation of results
Using the figures for percentage cell survival of CFA it was possible to calculate the number of viable cells on the mutation plates that would have survived the anaesthetic exposure:
(1) Viable cells per plate = % CFA x 50 000 100
This figure was then divided into the mean number of mutant colonies per plate which had survived the AzG treatment, to give the frequency of mutant cells:
(2) Mutation frequency = mean number of mutant colonies viable cells per plate Last, the control mutant frequency was deducted from the figure for the treated cells to give the induced mutant frequency:
(3) Mutation frequency (test) -mutation frequency (control) = induced mutant frequency and this was conveniently expressed per 10 6 cells. Figure 2 shows the frequency of induced mutants per 10 6 treated surviving cells, the number of colonies on the control dishes having been deducted. In the lower part of the figure the results are negative, since the numbers of mutant colonies on the control dishes were greater than those on the treated dishes. It can be seen that, in this test system, none of the anaesthetic agents used produced a significant number of mutations to 8-AzG resistance in these hamster cells. Table I shows the mean induced mutant frequency for each group of anaesthetic agents with SEM. In no case do the figures approach statistical significance. Only two results were obtained for nitrous oxide, and both were negative.
RESULTS

DISCUSSION
These results show clearly that there is no significant difference in the number of mutants between treated and untreated cells. The author is not aware of any previous studies on the mutagenic effects of anaesthetic vapours on cultured mammalian cells.
It is well known that chloroform and halothane undergo biotransformation by microsomal enzymes in the cells of the liver (Scholler, 1970; Cohen, 1971; Van Dyke, 1973; Cohen et al., 1975) , and it is conceivable that some of the products of biotransformation might be mutagenic, but it is most unlikely that the relevant microsomal enzymes would be present in the V.79 hamster cells. It might be possible to test this matter by growing the hamster cells, or any other suitable cells, along with either liver microsomes or actual liver cells and then testing them for mutations at the 8-AzG locus, but this undertaking would present considerable technical difficulties.
